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1. TITLE OF THE INVENTION 422 Rec'cl PCT/PTO 2 8 APR 2000 

A Semiconductor Integrated Circuit Device, Its 
Fabrication Method, and a Mounted Structure Using Said 
Device 

[Summary] 

[Objective] 

To provide an LSI pacJcage that can be mounted on a 
board with high connection reliability and that is 
suitable for achieving large number of pins and high 
mounting density. 



[Configuration] 

The semiconductor integrated circuit device using this 
invention has a configuration such that: chip 4 is sealed 
in package main body 1, which has protrusions 2 made of a 
rubber-lilce elastic body on its surface; and ends of lead 
wires, which are formed on the surface of said paclcage 
main body 1, are connected to pads 7 on said chip 4 
through contact holes 5, which are made on said package 
main body 1, whereas the other ends of said lead wires 3 
are extended to the top of said protrusions 2. 



2. WHAT IS CLAIMED 

1. A semiconductor integrated circuit device, which is 
.characterized as comprising: a semiconductor chip, on a 
main surface of which multiple circuit elements are 
formed; protrusions made of a rubber-like elastic body, 
which are formed on a main surface of said semiconductor 
chip; and lead wires, which have one end connected to a 
pad on said semiconductor chip, and the other end of which 
extends to the top of said protrusion. 
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2. A semiconductor integrated circuit device, as 
defined in claim (1), which is characterized such that 
said rubber-like elastic body has an elastic modulus of 
100 MPa or lower. 

3. A semiconductor integrated circuit device, as 
defined in claim (1), which is characterized such that 
said protrusions are formed on circuit elements. 

4. A semiconductor integrated circuit device, as 
defined in claim (1) , which is characterized such that 
said pads are formed on circuit elements. 

5. A semiconductor integrated circuit device, which is 
characterized as having a configuration such that: a chip 
is sealed in a package main body, which is made of a 
rubber-like elastic body; and ends of lead wires, which 
are formed on a surface of said package main body, are 
connected to pads on said chip through contact holes, 
which are made on said package main body, whereas the 
other ends of said lead wires are extended to conductive 
protrusions, which are made of a rubber-like elastic body 
and formed on a surface of said package main body. 

6. A fabrication method of a semiconductor integrated 
circuit device, as defined in claim 1, 2, 3, or 4, which 
method is characterized as comprising: a process of 
sealing a semiconductor chip in a package main body, which 
is made of a rubber-like elastic body having a protrusion 
on its surface; a process of forming a contact hole to 
reach a pad on said semiconductor chip by partially boring 
through said package main body; a process of depositing a 
conductive film for a lead wire on a surface of said 
package main body; and a process of forming a lead wire by 
making a prescribed number of cuts in said package main 
body and a conductive film on its surface so that one end 
of each lead wire is connected to a pad on said 
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semiconductor chip through said contact hole, whereas the 
other end of each lead wire is extended to the top of said 
protrusion . 

7. A fabrication method, as defined in claim (5), of a 
semiconductor integrated circuit device, which method is 
characterized by a process of slanting a sidewall of said 
protrusion . 

8. A structure mounted with a semiconductor integrated 
circuit device that is defined in claim (1), (2), (3), or 
(4), which method is characterized as using solder to 
connect said lead wire on the top of a protrusion to an 
electrode on a board. 

9. A structure mounted with a semiconductor integrated 
circuit device that is defined as claim (5), which method 
is characterized as using conductive adhesive to connect 
said protrusion made of a rubber-like elastic body to an 
electrode on a board. 

3. DETAILED DESCRIPTION OF THE INVENTION 
[0001] 

[Application Field "of the Invention] 

This invention relates to a technology for 
semiconductor integrated circuit devices, particularly an 
effective technology suitable for packages to seal a 
semiconductor chip and for a package mounting method. 

[0002] 
[Prior Art] 

Recently, memory LSIs such as RAMs and ROMs are being 
designed to have larger memory capacities, which is 
accompanied by a remarkable increase in semiconductor chip 
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size. Therefore, as a means to increase the mounting 
density of LSIs, thinner and smaller surface-mount type 
packages such as SOPs (small outline packages) and SOJs 
(small outline J-bend packages) are used for sealing the 
chips . 

[0003] 

Furthermore, logic LSIs such as gate-arrays and 
microcomputers are being designed to have more functions 
and higher speeds, which is accompanied by a remarkable 
increase in the number of external pins ( input /output pins 
and power pins) . Therefore, as a means to increase the 
mounting density of LSIs, thinner QFPs (quad flat 
packages) and similar packages are being used. 

[0004] 

In addition to the above-mentioned QFP, logic LSIs 
also use the flip-chip method, in which a chip is mounted 
on a board with intervening CCB bumps that are connected 
to the top wiring layer of the chip, as a mounting method. 
The flip-chip method is reported, for example, in pages 
239 to 250 of the IBM Journal of Research and Development, 
vol .13^ no . 3. 

[0005] 

LSIs having an extraordinarily large number of pins 
use the TAB (tape automated bonding) method as a mounting 
method. In the TAB method, Au bumps formed on chip 
bonding pads with intervening barrier metal are 
electrically connected to the ends of Cu leads formed on 
insulating film such as polyimide resin, and the other 
ends of the Cu leads are electrically connected to a mount 
board. The TAB method is reported, for example, in laid- 
open patent S62-205648. 

[0006] 

[Problems to be Solved by the Invention] 
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However, the above-mentioned surface-mount type 
packages such as SOPs, SOJs, and QFPs use outer leads, 
which protrude outward from the package main body, to 
create electrical connections between a chip and a mount 
board. This reduces the mounting density due to the area 
required for the outer leads. Moreover, inner leads must 
be long enough to prevent the leads from falling off the 
package, which also reduces the mounting density. 

[0007] 

Furthermore, since surface-mount type packages use the 
wire bonding method, in which a chip and leads are 
connected through wires, packages cannot be thinner, 
smaller, or larger in pin count without limits. Moreover, 
thinning the package may cause cracks at reflow soldering, 
thus resulting in serious reliability deterioration due to 
the heat generated at mounting. 

[0008] 

The above-mentioned flip-chip method also has a 
problem. Although the flip-chip method can accommodate a 
larger number of pins and a higher mounting density more 
easily than surface-mount type packages, the flip-chip 
method has poorer connection reliability, that is, CCB 
bump breaks and chip cracks, because the structure of the 
flip-chip method easily allows the CCB bumps to be 
adversely affected by the stress, which is caused by the 
difference in the thermal expansion coefficient between 
the chip and the board. 

[0009] 

The above-mentioned TAB method also has a problem 
similar to the surface-mount type packages such as SOPs, 
SOJs, and QFPs. That is, the TAB method also reduces the 
mounting density due to the area required for the outer 
leads . 

[0010] 
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This invention presents a solution to the above 
problems, and one of the objectives of this invention is 
to provide a technology that can increase the chip 
mounting density . 

[0011] 

Another objective of this invention is to provide a 
technology that can increase the number of pins of a chip. 

[0012] 

Another objective of this invention is to provide a 
technology that can improve connection reliability between 
a chip and a board, 

[0013] 

Said objectives and the other objectives and novel 
features of this invention will be clarified by the 
following specification description together with 
accompanying drawings . 

[0014] 

[Means for Solving the Problem] 

The semiconductor integrated circuit device using this 
invention has a configuration such that: multiple 
protrusions made of a rubber-like elastic body are formed 
on the main surface of the chip, on which multiple circuit 
elements are fabricated; and ends of the lead wires, which 
are formed on the chip main surface, are connected to the 
pads on the chip main surface, whereas the other ends of 
the leads are extended to the top of the above 
protrusions . 

[0015] 

The above semiconductor integrated circuit device also 
has a configuration such that at least the pads or the 
protrusions are located on the circuit elements. 
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[0016] 
[Operation] 

Since the above-mentioned means uses lead wires formed 
on the package main body to create electrical connection 
between the chip and the board, a higher mounting density 
is realized than that achieved by the conventional 
surface-mount type packages, which use the leads 
protruding outward from the package main body to create 
electrical connection between the chip and the board. 

[0017] 

Since the above-mentioned means uses a rubber-like 
elastic body as protrusions so that the protrusions are 
able to absorb and relax the stress caused by the 
difference in the thermal expansion coefficient between 
the chip and the board, connection reliability between the 
chip and the board can be improved, and cracks in the 
package main body and the chips caused by the heat 
generated at soldering can also be prevented. 

[0018] 

Since the above-mentioned means directly connects lead 
wires to chip pads through contact holes made on the 
package main body, the packages can be made thinner and 
smaller than those obtained by the wire bonding method, 
which connects the chip to the leads through wires. 

[0019] 

Since the above-mentioned means allows shortening the 
wires within the chip because pads are located on the 
circuit element and are connected to the ends of the lead 
wires, suitable packages for high-speed LSIs can be 
provided. A chip can also be made smaller because no area 
is required for pads outside the chip. 

[0020] 
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Since the above-mentioned means can provide the 
semiconductor integrated circuit device of dimensions 
similar to those of the chip because protrusions are 
located on the circuit element^ higher chip mounting 
density can be achieved. 

[0021] 

This invention is described below in detail based on 
an embodiment shown in accompanying drawings. Identical 
numerical references in the figures describing the 
embodiment refer to the same items and their descriptions 
are not repeated. 

[0022] 

[Embodiments ] 

Figure 3 shows a perspective view of a semiconductor 
integrated circuit device using this invention. Figure 4 
shows the front view of the long side of the device. 
Figure 5 shows the front view of the short side of the 
device . 

[0023] 

Package main body 1 of this semiconductor integrated 
circuit device is made of a rubber-like elastic body. At 
both edges of the bottom surface of the device, i.e., 
along the short sides of the bottom surface, a prescribed 
number of protrusions 2 are located at a regular interval. 
Protrusions 2 are made of the same rubber-like elastic 
body as package main body 1, thus forming protrusions 2 
and package main body 1 as one unit. 

[0024] 

To the top of each protrusion 2, one end of each lead 
wire 3 is extended, which serves as an external pin 
(input/output pin and power pin) for the semiconductor 
integrated circuit device. The other end of each lead 
wire 3 is extended toward the center of the bottom surface 
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of package main body 1 via the sidewall of protrusion 2. 
Here, lead wire 3 is a composite metallic film composed of 
a Cu-vapor-deposited film at the bottom, a Cu-plated film 
in the middle, and an Au-plated film at the top for 
example . 



[0025] 

Within package main body 1, semiconductor chip 4 is 
sealed (not shown in figures 3 to 5) . Specifically, chip 
4, made of mono-crystalline silicon, on which a memory LSI 
such as a DRAM and an SRAM is formed, is sealed while the 
main surface (on which circuit elements are formed) facing 
the surface of package main body 1, on which protrusions 2 
are formed. 

[0026] 

Figure 1 shows an enlarged cutaway view of an edge at 
the bottom surface of package main body 1. Figure 2 shows 
the cross-sectional view of the same section. 



[0027] 

Protrusions 2 formed on package main body 1 are 
trapezoidal pyramids having a rectangular top surface for 
example, and a sidewall near the center of package main 
body 1 is slanted. The short side of the top surface is 
approximately 200 yim for example, and the gap between 
adjacent protrusions 2 is approximately 300 ]im for 
example, which means that protrusions 2 are arranged along 
the short sides of package main body 1 at approximately 
500-pm pitch. 



[0028] 

Contact hole 5 is made on package main body 1 in the 
vicinity of each protrusion 2, and said lead wire 3 is 
embedded in contact hole 5. At the bottom of said contact 
hole 5, pad 7 is exposed by boring through protective coat 
6 (passivation film) for chip 4, thus connecting pad 7 to 
lead wire 3 electrically. Pad 7 is made of Al wire 8, 
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which is connected to circuit elements of chip 4. For 
protection purposes, the main surface of chip 4 is coated 
with the same rubber-like elastic body as that for 
protrusion 2. 

[0029] 

As described above, the semiconductor integrated 
circuit device using this invention has a package 
configuration such that: one end of each lead wire 3 
(external pin) is extended to the top of each protrusion 2 
formed on the bottom surface of package main body 1 made 
of a rubber-like elastic body, whereas the other end of 
each lead wire 3 is connected to pad 7 on chip 4 through 
contact hole 5 made on package main body 1. 

[0030] 

Figure 6 shows the cross-sectional view of the 
vicinity of pad 7. On the main surface of chip 4, which 
is made of p-type mono-crystalline silicon for example, 
various circuit elements such as resistor R, n-channel 
type MISFETQi, and p-channel type MISFETQ2 are formed. 
These elements make up the input circuit to a memory LSI 
for example . 

[0031] 

Resistor R has n-type semiconductor area 9a for 
example, N-channel type MISFETQi has a pair of n-type 
semiconductor areas 9b and gate electrode 10, Here, a 
pair of n-type semiconductor areas 9b serve as a source 
and a drain, and gate electrode 10 is composed of poly- 
crystalline silicon or other appropriate material. P- 
channel type MISFETQ2 has a pair of p-type semiconductor 
areas 11 and gate electrode 10. Here, a pair of p-type 
semiconductor areas 11 serve as a source and a drain. 
Resistor R and a pair of n-type semiconductor areas 9b of 
n-channel type MISFETQi are formed on the main surface of 
p-type silicon, whereas a pair of p-type semiconductor 
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areas 11 of p-channel type MISFETQ2 is formed on the main 
surface of n-type well 12. 

[0032] 

Resistor R is connected to a pair of Al wires 8 
through contact hole 14, which is bored through insulating 
film 13. One of Al wires 8 is connected to lead wire 3 as 
an input signal through pad 7 and contact hole 5, whereas 
the other Al wire is connected to gate electrodes 10 for 
n-channel type MISFETQi and p-channel type MISFETQ2. In 
other words, lead wire 3 is connected to an input circuit 
to a memory LSI through contact hole 5, pad 1, Al wires 8, 
and resistor R. 

[0033] 

A fabrication method for a semiconductor integrated 
circuit device using this invention is described below 
referring to figures 7 to 10. 

[0034] 

As shown in figure 1, chip 4 is first sealed in 
package main body 1 made of a rubber-like elastic body, by 
using the injection forming method for example. The 
rubber-like e];'astic body should be a soft composite such 
as silicone rubber or an equivalent material that has an 
elastic modulus of 100 MPa or lower. Package main body 1 
is thicker at both of its edges than at its center, and 
the thicker portions are approximately 1 mm for example. 
The thicker portions are slanted toward the center. 

[0035] 

Subsequently, as shown in figure 8, package main body 
1 is partially bored through to form contact holes 5 so 
that contact holes 5 reach pads 7 on chip 4. Next, as 
shown in figure 9, metallic film 15 as lead wires is 
deposited on the surface of package main body 1, then 
embedded in contact holes 5 to electrically connect 
metallic film 15 to pads 7 on chip 4. In this case. 
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metallic film 15 must be deposited on the area extending 
from both edges to the point such that at least contact 
holes 5 are covered. Here, since the thicker portions of 
package main body 1 are slanted toward the center, 
covering by metallic film 15 is prevented from degradation 
at the step between the thicker portions and the center. 

[0036] 

Metallic film 15 is a composite metallic film composed 
of an approximately 1-pm thick Cu-vapor-deposited film, an 
approximately 10-|am thick Cu-plated film, and an 
approximately 1- to 2~]im thick Au-plated film, which are 
deposited in this order, for example. The Cu-vapor- 
deposited film serves as an electrode for electroplating 
and depositing the Cu-plated film; the Cu-plated film 
improves the wetting of the solder used for soldering 
package main body 1 to the mount board; and the Au-plated 
film prevents the Cu-plated film from corroding. A 
solder-plated film can also be used instead of the above 
Au-plated film. 

[0037] 

Next, cuts 16 are formed so that they extend from the 
edge of package main body 1 toward the center by machining 
such as dicing, thus forming said protrusions 2 and lead 
wires 3. This completes the semiconductor integrated 
circuit device using this invention. 

[0038] 

Figure 11 shows a semiconductor integrated circuit 
device using this invention when mounted on board 17. 
Board 17 is, for example, composed of a synthetic resin 
such as epoxy resin and polyimide resin, on the main 
surface of which Cu electrodes 18 are formed. As in the 
case of mounting surface-mount type packages such as SOPs 
and SOJs, the solder reflow method is used to mount the 
semiconductor integrated circuit device using this 
invention on board 17. Specifically, after creamed solder 
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19 is printed on electrodes 18 on board 17, the top of 
each protrusion 2 of package main body 1 is aligned with 
each electrode 18, and then solder 19 is heated by an 
infrared beam or other equivalent method to a temperature 
above the melting point. 

[0039] 

Note that although protrusions 2 are arranged along 
the short sides of package main body 1 in the 
semiconductor integrated circuit device using this 
invention, they may be arranged along the long sides. 
This depends on the arrangement of pads 7 on chip 4 that 
is sealed in package main body 1, as in the case for 
surface-mount type packages. 

[0040] 

The above-described embodiment provides the following 
advantages . 

[0041] 

(1) Since lead wires 3 formed on package main body 1 
are used to create electrical connection between chip 4 
and board 17, a higher mounting density is realized than 
that achieved by the conventional surface-mount type 
packages, which use leads protruding outward from the 
package main body to create electrical connection between 
the chip and the board. 

[0042] 

(2) Since a rubber-like elastic body is used as 
package main body 1 and protrusions 2 so that protrusions 
2 and package main body 1 are able to absorb and relax the 
stress caused by the difference in the thermal expansion 
coefficient between the chip and the board, the connection 
reliability between the chip and the board can be 
improved. 

[0043] 
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Cracks in package main body 1 and chip 4 caused by the 
heat generated at soldering can also be prevented. 

[0044] 

(3) Since lead wires 3 are directly connected to pads 
7 on chip 4 through contact- holes 5 made on package main 
body 1, the packages can be made thinner and smaller than 
those obtained by the wire bonding method, which connects 
the chip to the leads through wires. 

[0045] 

Figure 12 shows the cross-sectional view of the edge 
of package main body 1 of another semiconductor integrated 
circuit device using this invention. 

[0046] 

In the previously-described embodiment, package main 
body 1 and protrusions 2 are made of the same rubber-like 
elastic body as one unit; however, in this embodiment, 
separate conductive protrusions 2 made of a rubber-like 
elastic body are attached to package main body 1 made of a 
rubber-like elastic body. Conductive protrusions 2 are 
bonded to package main body 1 using conductive adhesive 
for example, to electrically connect lead wires 3 on the 
surface of package main body 1 to protrusions 2. Here, 
the sidewalls of protrusions 2 near the center of package 
main body 1 do not have to be slanted. 

[0047] 

To mount a board with the above semiconductor 
integrated circuit device, on which conductive protrusions 
2 are formed, conductive adhesive is used for example. 
Specifically, after conductive adhesive is printed on the 
electrodes on the board or the top of the protrusions, the 
top of each protrusion 2 is aligned with each electrode, 
and then the conductive adhesive is heated and cured. 

[0048] 
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Figure 13 shows a perspective view of package main 
body 1 of another semiconductor integrated circuit device 
using this invention . 

[0049] 

In the previously-described embodiments, chip 4, which 
contains a memory LSI, is sealed in package main body 1; 
however, in this embodiment, chip 4, which contains a 
logic LSI, such as a gate array, is sealed in package main 
body 1. In this case, protrusions 2 can be arranged along 
four sides of package main body 1 to enable packages 
having an extraordinarily large number of pins, as in 
QFPs. 

[0050] 

Moreover, as shown in figure 14, in this embodiment, 
protrusions 2 and lead wires 3 can be formed not only at 
edges of package main body 1 but also at its center, thus 
enabling packages having a greater number of pins than 
those for QFPs. In this case, pads 7 on chip 4 are formed 
directly on the circuit element area; contact holes 5 are 
formed on pads 7; and the protrusions are further formed 
on contact holes 5. 

[0051] 

Moreover, since the wires within chip 4 in this case 
can be shorter than in the case of when pads are located 
on the periphery of chip 4, the suitable packages for 
high-speed LSIs can be provided. Since lead wires 3 are 
connected to pads 7 on chip 4 through contact holes 5 made 
on package main body 1 in this invention, the circuit 
elements directly below the pads are not adversely 
affected, unlike in the wire bonding method, by impact 
load or ultrasonic vibrations even if pads 7 are located 
directly on the circuit elements . 

[0052] 
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Figure 15 shows the front view of the long side of 
package main body 1 of another semiconductor integrated 
circuit device using this invention. Figure 16 shows the 
cross-sectional view of the main section of package main 
body 1 , 

[0053] 

In this embodiment, multilayer wiring is used, that 
is, Al wire 21 as the second Al wire is formed on Al wire 
8, to allow pads 7 to be located on the circuit elements. 
Consequently, protrusions 2 are also formed on circuit 
elements . 

[0054] 

In this embodiment, chip 4 can be made smaller since 
areas for pads can be cut because pads 7 are located on 
the circuit elements. Moreover, mounting density of chips 
4 can be improved since the outside dimensions of package 
main body 1 can be as small as the outside dimensions of 
chip 4 because protrusions 2 are located on the circuit 
elements . 

[0055] 

The invention developed by the inventors was 
described above in detail based on embodiments. However, 
this invention is not restricted to these embodiments; 
various modifications are possible without deviating from 
the essential points of the invention. 

[0056] 

For example, the shape of protrusions is not limited 
to the shape in the above embodiments. Also, a rubber- 
like elastic body composing the package main body and 
protrusions is not limited to silicone rubber. 

[0057] 

[Advantages of the Invention] 
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Typical advantages obtained from the invention 
disclosed in this application are briefly described in the 
following. 

[0058] 

(1) Since lead wires formed on the package main body 
are used to create electrical connection between the chip 
and the board, a higher mounting density is realized than 
that achieved by the conventional surface-mount type 
packages, which use the leads protruding outward from the 
package main body to create electrical connection between 
the chip and the board, 

[0059] 

(2) Since a rubber-like elastic body is used as the 
package main body and the protrusions so that the 
protrusions and the package main body are able to absorb 
and relax the stress caused by the difference in the 
thermal expansion coefficient between the chip and the 
board, connection reliability between the chip and the 
board can be improved. Cracks in the package main body 
and the chips caused by the heat generated at soldering 
can also be prevented. 

[0060] 

(3) Since the lead wires are directly connected to the 
pads on the chip through the contact holes made on the 
package main body, the packages can be made thinner and 
smaller than those obtained by the wire bonding method, 
which connects the chip to the leads . through wires. 

[0061] 

(4) Since the wires within the chip can be short 
because pads are located directly on the circuit elements 
and are connected to the ends of the lead wires, suitable 
packages for high-speed LSIs can be provided. 

[0062] 
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(5) Since the contact holes are formed on the pads, 
which are formed directly on the circuit elements, and the 
protrusions are formed, near the contact holes, a larger 
number of pins can be provided for the packages easily. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 
[Figure 1] 

An enlarged cutaway view of the main section of a 
semiconductor integrated circuit device using this 
invention . 

[Figure 2] 

An enlarged cross-sectional view of the main section 
of the above semiconductor integrated circuit device. 

[Figure 3] 

A perspective view of the above semiconductor 
integrated circuit device. 

[Figure 4] 

A front view of the long side of the above 
semiconductor integrated circuit device. 

[Figure 5] 

A front view of the short side of the above 
semiconductor integrated circuit device. 

[Figure 6] 

A partial cross-sectional view of the above 
semiconductor integrated circuit device. 

[Figure 7] 

A perspective view of the above semiconductor 
integrated circuit device illustrating one process of 
fabricating the device. 
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[Figure 8] 

A perspective view of 
integrated circuit device 
fabricating the device. 

[Figure 9] 

A perspective view of 
integrated circuit device 
fabricating the device. 

[Figure 10] 

A perspective view of 
integrated circuit device 
fabricating the device. 



the above semiconductor 
illustrating another process of 



the above semiconductor 
illustrating another process of 



the above semiconductor 
illustrating another process of 



[Figure 11] 

A front view of the structure mounted with the above 
semiconductor integrated circuit device. 

[Figure 12] 

An enlarged cutaway view of the main section of 
another semiconductor integrated circuit device using this 
invention . 



[Figure 13] 

A perspective view of another semiconductor 
integrated circuit device using this invention. 

[Figure 14] 

A front view of the long side of another 
semiconductor integrated circuit device using this 
invention . 



[Figure 15] 

A front view of the long side of another 
semiconductor integrated circuit device using this 
invention . 
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[Figure 16] 

An enlarged cross-sectional view of the main section 
of the above semiconductor integrated circuit device. 

[Numbers in figures] 

1: package main body 

2: protrusion 

3: lead wire 

4 : semiconductor chip 

5: contact hole 

6: protective coat (passivation film) 

7 : pad 

8: Al wire 

9a: n-type semiconductor area 

9b: p-type semiconductor area 

10: gate electrode 

11: p-type semiconductor area 

12: n-type well 

13: insulating film 

14: contact hole 

15: metallic film 

16: cut 

17: board 

18: electrode 

19: solder 

20: conductive adhesive 
21: Al wire 

Qi: n-channel type MISFET 
Q2: P-channel type MISFET 
R: resistor 
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(2) 



- 2 8 0 4 5 8 



C^^ S IC SS ;t 3' A:yc»it f=^;0^ 6 /j: -2) iS«^*CD5?g 
2H/X.y y--'>-*^^(7D-g$ffi5lUTSJr£i*^^«i:7^'y T^CO 

$:iaL:Tl|frKi*^ajft:f^.y T'tT^/t-y HSClS^Sn, 

a. 

st^^m{zjinmmLftzt^-^mLr^in^m i . 
tmm<on^t^3^nmti^miz^r)mmLftzt^n 

ii. 

[0 0 0 1] 

[0 0 0 2 ] 

l'Cc^<^mfy] i5^. RAM, ROM/^i:C0;<T:'J L S 



Ml, ?^'E')^m<oi^mmit\zi^->x^^^i^^y:f<Dm 

fft/t^ML<m:kLXi'^^f:^96. ^*yy^S OP (Small 0 
ullinePackage) , S O J (Snail Out 1 i ne J-lead packa 

se)rjid(D^mn&m/'^y^—i^\zm± l. zn'^<r>n 
ytr-i^a^mmit. 'i^mit^M^r^zti:n^mJS^<7^ 

[0 0 0 3] —ff, y-S7U-r^-7-i'^rnn>t:i- 
10 (^t;>{t) LTl.^^*/!*, Q F P (Quad Flat Packag 

e) ^^(o/^y^^i;<nmmit^MmT^ztvni^m 

[0 0 0 4] ^HL S I (Om^yj^tLX^^. ±ISQF 
POftS, 7^'yyco«±/8ESIir«^U/::CCBy\'>7'$ 

iftLx^yr/^S^izn^r^y^j v^^y^-n^n^^ 

enrVi^, 'J -y r^^-'y r:^^lC'3UiTil, W;t 

tl I BMtt^fr. r [ BM->* Y-^;U • ■ U-tt- ^ 
• 7>K • •r-<'^D-yy^> 13®, No. 3([B.MJo 
urnal of Research and Developnen! . Vol.13, No. 3) 
20 JP239-P250 

[0 0 0 5] ^tL. ^\±>'LS\(nw&yi^t\^x\t,. 

TABdape Autonaied Bonding) :^5C;^<^6^lTi'i-5. 
•jrp^:^;U^:n-LTJf5fiJL$nX;Au<73/\>:r^, :f.ij< 
^t,^^%.m\zmfftr^t,p!:\z. i:S£C u U- KOfiii^ 
TAB:;?SlCOUTil, fiSJ^^^^WBge 2 - 2 0 5 6 4 
[ 0 0 0 6 ] 

[^?q;5^»^U<i:^(hr^aS] Ud^Urj:*^^, 
OP, SOJ, QFPnCch-COSffi^gJ^/t-ytr-vd, 
/X ^y <:r - V co^ §B tC SIfcB L /i: 7 ^S^ - 'J - K ^ a U 
T7^-y:/iSIR<i:C0«aW»^$rlR^;ta?:>, 7^5^-'; 

A-y >:r--/die<7)ij- KtiLtt^K±T'5 

[0 0 0 7] ^SUSf^/t.y ^r-vli, 7 < 

€::/M.T^*yr. 'J - KW^Igjl^T^. ^-f ^TTtf >x ^ > 

ft, ^t:>{tizJiSf^75^^^. sx::. i\y^-''ji^^^ 
[ 0 0 0 8 ] --n^ m\^•7^) vzf'^v'j'-h^s^, ss^ 



-332- 



(3) 

3 

[ 0 0 0 9] ^ft. 8f(SETAB:^^lC^t.^T=b, fltllES 
OP, SO J, QF PT'iif^T^^S^ISJ^A-y ^-x<bPI 

[0 0 11] :$:nm(D4&<r>^^\t. r-yZf^i^^Xtr 10 
[0 0 12] *^^C0fl!lCDiW^i. -r-y 7'<i:Sffi<i:(7>P«1 

CO » 1® ft ^ ± s -t^- ^ w (h (?) r * ^ tst a? * « ^ T 5 

[0 0 13] :i^nm(Dmiu^mz^(n^(D^mt^m. 
r^^m.\%. :^^m9<r>tz's,i^^um^^mf:^^m^t^\z 

[0 0 14] 

caJKsan, iSi^<r>^^^=^'tw.fiii.ft'^v':fo'^mz 20 

[0 0 15] JbE^^*^«lHlK^iStci5t^-r. 
[0 0 16] 

tCJ?$0EL;tl'J - HE«R&3ii;T5^-y ^ i:S«<!:OSS(.W 30 

'J - K i: T ^ -v T?' i: s« it <75«^fi^itj^$:gst ^ a 

[0 0 17] ±MLft^mz^t\*.t. 5lg€:if/.«:»ft 

[0 0 18] ±l£L/::^gt-<^nii. /Vy ^r-->-*(4^tc 

[0 0 19] iLiZLft^^^z^n^t. ^%n=F±,\znv 
K^ESL, r:<75/'<-y KiC'j- HE^co— i^^Sji5!To 
Ci:JC=i:0, ^-y yp*qgEcoE^«^^S<T^C<h;:?^T^ 

silgLS wz^mr^^'^vT-'J^^^r^zt 

n^X^^. /Vy h'cD?^elt]t«<75^;^tt7^'y y^T'h 



^#ei!V4 - 2 8 0 4 5 8 

4 

BitT^Ztt^^^^. 
[0 0 2 0] htl\^ti^mz^t\'.t. lElSS3R^±lC55g 
S:EHT^ca:tC<i;0, x-y y<i:(5(^PI-^^C0^3^<*: 

[0 0 2 1 ] ^XT. i^^^^%mm\z^^\Simr^. fx 
is. %i$im^imx^ftt>(r>±mzi6i^x. |si-o«flg 

[0 0 2 2 ] 

[0 0 2 3 ] r £0 4^*3? ^SfelfllHlSSSiScO/'t-y^r-vi^ftE 

a:^rfiitci»-D TW^isc(?>?^s 2 7i^-Si7)RnPiTEa$ n 

cn'3t??5^g2(i, /'^-yir-v^^^ 1 (hIS]— « 
Hc7):fA4^5^tt^^;6^6;'iO. A-y v*^^ 1 f^5£ 

[0 0 2 4] ±SS^n^'n(755lg2C01gSBlCti, -co# 

^) €:fllfi1t-r^'J- HE^3c75-!ia;&?^iSUTV^c- ± 
S2'J- KE^3 cOftfi^li. ?^g2(;?flMg€:^i'T/X-y>r- 
1 CDT^CD43^0:^I^Iw5iSLTVi^. U- KE^ 

4^JK. ^®7:><Auc75>t'y^«T-?-n-?naifi£$ny^ia^ 

[0 0 2 5] ±EA'y^-v2^«= IcoWSBlCi^, SI 3 - 
a 5 T 1 1 0 U ^ 3? ^ -y 4 ;i « i t ± $ n r ^ -6 . 
Jiffif^-y 7^4 tl, 9?*IAtiDRAM. S R AMrcC<i:<0 7^ ^ 

•J L s I ^&tB^L^v'j n v^^ssri^ento. -t-t^^^® 

(IhJSS5!^^5E®) A<A.y^-v*:^ 1 (?);ig2^^ffi^: 
fSl I ^ SB T 11 it 5 n T I ^ ^) . 
[0 0 2 5] Sill, ±:S2>'t*y'!r-x*(^l OTacoJS 

[0 0 2 7] /^v^-v:**^l twl£tt6n^§|g2 tl, 

{?ii^ti:TSffi7:?<5:;^jf^T. /^-y^-v^w^ i c75q=*oifflo<a(i 

COgfflcOfiSll. ^JAliT 2 0 0 itmms. »0^7?^g 
2, 2R±tOffilWJi, ^jAti 3 0 0 amfiiST-^5>, T 
??g2 li, 5 0 0 amSJSOtr-yf'T^^v^r- 
v^i^*: 1 £75^22:^1^1 (zr^^TE^^nxv^^. 
[ 0 0 2 8 ] ±IEiE-n-?nc75Z^g2£7Di5^':7^/'^-y^-v 

scicti, RniS'j-KEga3;iiti36^nrv^o. ^/t, ± 

S2fgii9?^5(75IiESBHil, ^-y 7*4 CDSS^aej (^Vy -> 
^->3>^) 6 ^ffiTlUTJ^sJcL/i/Vy K 77i^gSJ±iL 
TiiO, rntCcfcO. /Vy K 7 ^U- h'ES6S3 iiz-tf^SSiEl 
5^7 ^{Z^m-^riXV^^. ±3E/t-yK7il, v 7* 4 COESS 
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5 

[0 0 2 9] c:<0=tc)C. *1l:S^t73i!t3{^«l5[[ElSg 

[0 0 3 0 ] S 6 ti. ±12/^ -y K 7 CDia^(75t!fr®12T^r 

aiCli, SfitR. n^Fr ^>'l'i^M I S FETQi , p 5^ 
t ^Jl-JJ^M I S F ETQ: /j:(!:cOSK9!5^;i<B6)t$nT 
U-S. ±EI£SaR, n-?-i-^WUf^M I S FETQ, jb'J: 
^pf^-^^;UJ^M I S F ETQ: \t. gfS^ti^^'JLS 

[0 0 3 1] ±SS®KRti, ^Atin Jf!^^^?^f®^9 a 
/l^e/ct^. ^/t. riT-r ^^WJf^M I S F ETQ. ii, V 
-7., H W^>$»5£T5-^t(?5nJ^i*i3}»:m^9 bis 
J: V^^i^^B -> U 3 > <i: IC ci; 0 mfit^ n;tty- h Sffi 1 
OTi^ent O. p^^ =^JUf$M I S F ETQt V- 
HU-f >^«^T^-*fc75pf^45^3¥^^^^l 1 iSJ: 

MISFETQi (0-^(0 n m^'^i^m^d b\t. pB 
[0 0 3 2] ±SSI£ir[RtC«, Jfeiit^ 1 3 tCMTL* n/i 

ft^TLi 4 €:iii;T-?^t(75A 1 s^8. st^mm^tix 

±35— ^tOA 1 E^8. SCO— :^tl, /\-yK7^3 
^U:«I^7L 5 ^ii L;TA;^«^^(75 'J - KE» 3 tZ^IR 

ISFETQi iScfcl^p-rr ^^fUJf^M I S F ETQ: £0 

-^n-encoy- 1 0 cSi^snTVii. r;it) 

^, 'J-KE^3ii. -rSi^TLS, /'C-yK7, A I EiSil 8 
^ciit/^g^R^aCTpt^U LS I (7:>A?7lH]SStCtS^5 

[0 0 3 3] >):C, :4:||;5£^lC0^9J^$:^ffl[sISSSSc75S 

[0 0 3 4] ^r, S7tZ^Ti^lC, ^'yy4€:3fA 
^»11*0/'^-y tr-v*:* 1 T$»-f±T'5. 7^'yr4(75i* 

Tti, fiBl^t^v-U 3->3'A/ci<i:, 0 OMP 

[ 0 0 3 5 ]:^iZ. a 8 tZ7FTci:-5C. A -y >:r- '>':^^*: 



4) ?#M3?^4 - 2 8 0 4 5 8 

5 

1 t75-3^e«?LUTx*y 7'4C0/^-y K 7 tCiST^S^tTL 

ffi&JKJSi 5 €Sfi57L5<nj*;SlzmiiA.T5^'yy4C0/^ 
•y 7 1 S iL^Hf^mzHl^tr ^. 1 5 

i(? (0 0 3 61 iffi^jRIRl ^Ai^^j? 1 um^iS 

RJ? 1 - 2 ii mSa^cO A u <0 pc.y 4^«;£:i<S;>:it« L/::ai 
^^jRK;^^^;^:^. CuC0j?5»«li, Cu(D^y^m^ 

n^/^y^mizjaDi^nir^^o^mtrz^. cuo^ 
-y^ffliii, r-v** 1 ^St^^z^mi^^iT^mtD 

t^^. hVLXMO^i^v^mz^xx^m:^y^m 

20 [0 0 3 7] 'JK\Z. mX\t,^'i'y>^n^^<^m » M'l,\Z 
J: 0. /t-y ^r-v^^ 1 (0^^t'^^^L^'n^\Z^ 1 0 tc' 
jfxTcii^AcCiiOOii^ L 6«:AnTgni£5ll£2^3cfcD:U- 
KE^3 €:f^5ET'5rilCJ:0, *:1li£flFSJC0^^i?J«:^l» 

[0 0 3 8] S 1 Hi, *^SgW<7^^^(^*«lHl^Sa 
^Sffil 7tCllSU/t^^ffi$^LTU^. 5^1 7ti. 

c<;5s« 1 7 \z^^w^\<Di^m^^%viMi^^m.'^%m.r 

30 SOP, SO J;5:<i:i7)S®IISJi^>'^-y^r-vi: 

coats 1 8 ±11^ U-At^t£7?i*^ffi 1 9^^1*1 /-^ 
.y'ir-x:4c«s 1 (OS^g 2 COlSS^rStS 1 8 ±IZfSra^^:> 

[0 0 3 9] fS.ii. ±sE¥^95t<*m«CHlS&^aH, /V.yy 
-x4:^*:i«OSa:^fSl(Cta-:>T5?g2^E3?^lL/::;iV /-^ 
^y ^r-x:*^ 1 OSiZ2:^fSTtrfc^-DT5lg2 ^tEFHT^w 
ii^r^-S. ^g2^/^-yer-v*«:i<OS3ap^f^ir?9 
40 -3TEJ»irSd\ Si2I:^r^tCi9-:3TEJflr^)/?^*i. SO 
p, so 1 fs.E(n^M%^BnyT-i^<n^'^tW[m. 

y^.^^_.;;2(s:^l }-|,|^$^^;55i.;;y4(;5/Vy K 7 COE 

[0 0 4 0] z(D^r)\z. ^i^^m^m^z^tw-i. Tieco^ 

[0 0 4 1 ] (1). /t-y 'ir-v^^*: 1 (OS@iCff^^L;^'J 
- HE«I3 $ili;r7^-y7'4 ^StS i 7 ^hCOSfLWrSa 
^:?a'5ct^lCLrc<75T. /Vy y-->"i:^cong5lC3^£iiU 
U - H ^ ii i; T 7^ -y r i: 5 « (i: iO « ^ &<} ^ ^ 

50 ^(TDS^H^i^^^.-y^-vct 0 t;li^SS^r^±5li-6 
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7 

[0 0 4 2] ^2).nv'T-'Ji^^\^^'(Sm&2^^L. 

'>'*(^ 1 ^^*y 7^4 "7 -J ^m±r tLh-Z^ 

[0 0 4 4] (3).y^-y^-->-:*c*l CI^?LL7tS»^7L5 

[0 0 4 5] EI 1 2 tl. IHIKSSO 
^. 

[0 0 4 6] mBn&m\:l. /^-yir— l 5^32 

att«*SlI2 0 $:fM.Ty^'y^-v4=^*=l tCi^^L. 31 
«I3 i:5^g2 i^a^WtCfSlffT^, ;5:i5. ±S25^g 2 

[0 0 4 7] ^«tt(75?^g2 $I9:tt^±Ei*^2S<*:«filHl 

[0 0 4 8 3 la 1 3 ti, ^^^(Di¥^m^mnm^m^(D 

5 ^ fCffiC05l5gfiRi€:ntr^'?'y 1 <0»«iaT^ 

[0 0 4 93'3tffiE1ISg^ii, ;<^U L S r $i^i^fi^L'/i:f=• 
/'^•y y-'>-^»: 1 t-I^JLhLTl^a. Z<D^^\t. /Vy ^ 
-'>-;<c«: 1 (T^egacvtt-:) T??g 2 J^T 5 C <!: H J: 
0. QFPfSI«E. :^ fc:>0/t.y^-i;$:^5^T5C^7)^ 

[0 0 5 0] 4ca^ic^nt£, iai4tc^r<i:o 

^^g2 i3<^L<E^«3 ^ff^ffET^^CibTi^T^'SCOT. Q 
F PcCO ^3t::^t:>c7?/X y ^-v^fS^T-SC 

rc^^ia^ii, •y7'4C73/^.y H 7€:[sISS^^c75 

[ 0 0 5 1 ] ^/c. CcO^^tl, /t-y K 7 7'4C0 



^5) $#|5B3f 4- 2 8 0 4 5 8 

8 

22 a I C E a T o «5 ^ t w it T -y r 4 CO 1^ SB CO E ^ 

^^s< ;:t<E>iOT, iSiiiLs I (c$fan£A'y-:r-v:ea^ 

L/t:8ll^?L5 ^jii;TU-KE«3€:7^-y7'4£0/t-y K 
7izS«!UTV^^(;>r, /^-y H 7$:[llK?R7-c0ia±llE 

?^a^®Wtfi£$gf!j{C<i:-3T/V-y KiSTcO{E]SS^T-;&«5^ft 

[0 0 5 2] S 1 5 li, 2*=»^(Oiii3rtt:«iaiE]KSgt75 

[0 0 5 3 ] 2{c|?^6^^Tli, A 1 E«a8 (75±®tcm— Jl 
iCOA 1 E«2 1 Ei5S^^B(tT'5 - <i:T/X 

*y K 7 ^i£is&?s^i:{zEau;^i^(7DT^^. cn 

tC(*v^. 5lg2 felElK^^±:(CEaLT^'5. 
[0 0 5 4] ^agJg^KCcknti. /t-y K 7 $[H]^59fTF± 

^5(73T. r'-j^Ar^^hmitr^Zt^^r^^, ^ft. 
20 ?5g2$:fplK^iF±{:EaU/i-iiCJ:0, /^-y^-v 
1 7^4 CO^gi-fi (bfJ'.ilSJgS* 

Tl&/hT'5C<i:;i^T*ecOT, ^-y 7*4 cOH^^g^S^ci; 

[0 0 5 5 ] ;il.±. :*:%?^^ICcfc:-:>T/j:$nfc%Bge^ 

[0 0 5 6] m7L\t'^^<nmm%. ^^^^^(n^mz 

CO 0 5 7] 

[0 0 5 8] (1). /l-y ^r-.>-:^^^<7:)a®JC?l^5lcL;t'J 
- H E « =& a U T 5^ -y 7' <i: S ffi i: CO a ^ 6*} fg ^ $ Si 5, ^ 
■^ICL/tlcO-C, /^v^ ^^congS!l5^iilL;t K 
€ra i; T ^ -y y S « CO am6<3l« ^ 5 ^E5(t COS® 

[0 0 5 9] (2). /^'y>r-.v:^{^;fe.i;y:;^g$::rAyt?* 
ti(^TtiJ5£L/:: • iitC^fcO, ^-yy^atSicotf^^^S^^ 
'^m.\z^'^T ^Z^-hti^ny ^^-'>•*^^-teJ:I;:5lg^Cct:0 
S?a$n, ^-y y<i:SS<i:COP«1cot$*9gfI^ltA<ffi) 
±'r^, ^fflf^ttB^cOJAtceaTo/^-y^-x* 

[0 0 6 0] (3). /^-y^-v^ir^^ICS^^L^tS^^gTl^ia 
CT'J- KESIiT^-y 7'co/'^'y Kieiai^L./::^ ifCci; 
SO 0, 7< •\-$:^UT^'y U - K W SrlSI^ST o 7 < ^ 
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(6) 



- 2 8 0 4 5 8 



10 



[0 0 6 1 ] (4).[£lK^f?^-<0ia±lCAv K^rSEiSL. Z, 
[0 0 6 2] (5).[sIS5^^C0iS±CEaL;t/t.y KOJi 

[lasowm/jiieq^] 

[132] C<75i*t35#*:«miElKaS<75^gS^ffi;:^L.TiFT 
[0 3] C(Oi*iiSi*:^ffllElS§^ffieOJS4IS!2lT3o5). 

[13 4] cc75i|^«*ft«[tHissaaco:ftia:^f^iojE®ST 

[0 5] 

[0 6] 

[07]- 



c <75 3? ^ la© ^ ^ s o » a r£ O - ^ ^ 

[0 8] -C04^^<$:mf«CHlS&^ac0S3S:^^co-^$:7K 
[0 9] Z^7^iiiaS^*:«ft[£JKSacoaii:9^£<D-gS^^ 

[0 10] C(7>4^^<*:m«[iHiKig^aoaii:?5rffic7^-^^ 

[0 11] ccoi|^^f^m«(l£lSS^B<75|ISmii*7i^riE 

[0 12] 

a CO g SS ^ L T ^kT EKS0T 35t ^ . 

[0 1 3] e»^zft6c;5||^5^JT*'5it£i?^^cil« 



[£isssgac7)ssmaT$>^. 
[EiK^aofia:^fsjc75jEa0T^'5, 
©sss a (755 a ^ffii CO iEa0 T 3d >5 • 

[0161 Cc;54^i5^^»«[Hl»SIB<OSg8^t£:^LTTF 
T»rM0T^^. 
[?f^C5K^] 
1 /Vy^r- 

A I £^ 

n J^iiiai^fligE 



2 
3 
4 
5 
6 
7 
8 

9 a 
9 b 
1 0 
20 1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 

1 9 i*^E 

2 0 3f^t$t6^??q 
30 2 1 A i Eia 

Qi x\=r^^^)VmU I S FET 
Q: PT-r*JU^^MT SFET 
R SJa 




[04] 



3 2 



2 3 
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(8) 



- 2 8 0 4 5 8 




13 M 9a 14 9b (0 9b 13 12 11 10 It 4 
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[0 8] 
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(9) 



1^W¥4 - 2 8 0 4 



[IS 9] 

H 9 




@ 1 4] 
Wl4 



[g! 1 51 



15 



2 3 2 3 



2 3 



3 2 3 2 
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